Enhanced UDP-glucose and UDP-galactose by homologous overexpression of UDP-glucose pyrophosphorylase in Lactobacillus casei.
UDP-sugars are widely used as substrates in the synthesis of oligosaccharides catalyzed by glycosyltransferases. In the present work a metabolic engineering strategy aimed to direct the carbon flux towards UDP-glucose and UDP-galactose biosynthesis was successfully applied in Lactobacillus casei. The galU gene coding for UDP-glucose pyrophosphorylase (GalU) enzyme in L. casei BL23 was cloned under control of the inducible nisA promoter and it was shown to be functional by homologous overexpression. Notably, about an 80-fold increase in GalU activity resulted in approximately a 9-fold increase of UDP-glucose and a 4-fold increase of UDP-galactose. This suggested that the endogenous UDP-galactose 4-epimerase (GalE) activity, which inter-converts both UDP-sugars, is not sufficient to maintain the UDP-glucose/UDP-galactose ratio. The L. casei galE gene coding for GalE was cloned downstream of galU and the resulting plasmid was transformed in L. casei. The new recombinant strain showed about a 4-fold increase of GalE activity, however this increment did not affect that ratio, suggesting that GalE has higher affinity for UDP-galactose than for UDP-glucose. The L. casei strains constructed here that accumulate high intracellular levels of UDP-sugars would be adequate hosts for the production of oligosaccharides.